Biglycan is a new high-affinity ligand for CD14 in macrophages.
Sterile inflammation is a therapeutic target in many diseases where it represents an important initiator of disease progression. However, the detailed mechanisms underlying its evolution and biological relevance are not yet completely elucidated. Biglycan, a prototype extracellular matrix-derived damage-associated molecular pattern, mediates sterile inflammation in macrophages through Toll-like receptor (TLR) 2 and/or TLR4-dependent signaling pathways. Here we discovered that soluble biglycan is a novel high-affinity ligand for CD14, a well-known GPI-anchored co-receptor for TLRs. CD14 is required for all biglycan-mediated TLR2/4 dependent inflammatory signaling pathways in macrophages. By binding to CD14 and choosing different TLR signaling branches, biglycan induced TNF-α and CCL2 via TLR2/4, HSP70 through TLR2, and CCL5 via TLR4. Mechanistically, biglycan evoked phosphorylation and subsequent nuclear translocation of p38, p44/42, and NF-κB, and these effects were due to a specific, high-affinity interaction between biglycan protein core and CD14. Finally, we provide proof-of-principle for the requirement of CD14, by transiently overexpressing biglycan in a mouse model of renal ischemia/reperfusion injury performed in Cd14-/- mice. Lack of Cd14 prevented biglycan-mediated cytokine expression, recruitment of macrophages, M1 macrophage polarization as well as mitigated the tubular damage and serum creatinine levels, thereby improving renal function. Thus, CD14 inhibition could lead to the reduction in the activation of biglycan-TLR2/4 signaling pathways and could be a novel therapeutic approach in inflammatory kidney diseases.